This review focuses on two pharmacologic approaches to the functional evaluation of new target molecules for drug discovery. One is the development of a novel speciˆc antagonist of the Na ＋ -Ca Z exchanger (NCX) SEA0400. The other is a comprehensive analysis of the functions of pituitary adenylate cyclase-activating polypeptide (PACAP), a neuropeptide ligand for G protein-coupled receptors. NCX is the one of the last target molecules regulating the cellular Ca Z concentration. There was no e‹cient way to address the pathophysiologic roles of NCX until a speciˆc antagonist, 2-[4-[(2,5-di‰uorophenyl)methoxy]phenoxy]-5-ethoxyaniline (SEA0400), was developed. Our recent studies using SEA0400 clearly showed the possible roles of NCX in several pathologic states of cardiovascular and nervous tissues. In our second approach including gene-targeting methods, we found new, unexpected roles of PACAP in higher brain functions, such as psychomotor, cognition, photoentrainment, and nociception. Based on these experimentalˆndings, a genetic association study in schizophrenia patients revealed that the single-nucleotide polymorphisms of the PACAP gene are signiˆcantly associated with the hypofunction of the hippocampus. Regarding the peripheral roles of PACAP, we found that PACAP is involved not only in the regulation of insulin secretion in pancreatic islets, but also in the regulation of islet turnover. In subsequent phenotypic analysis of PACAP transgenic mice, we identiˆed novel candidate genes that probably have promising functional roles. 
Many transporters, receptors and enzymes are involved in the regulation of intracellular Ca Z . Na ＋ -Ca Z exchanger (NCX) mediates not only Ca Z extrusion across the plasma membranes (forward mode) but also Ca Z in‰ux upon reduction of the Na ＋ electrochemical gradient (reverse mode). VSCC: voltage-sensitive Ca Z channel, ROCC, receptor-coupled Ca Z channel, GPCRs: G protein-coupled receptor, SOCC: store-operated Ca Z channel, PLC: phospholipids C, Gp: G protein, IP3R, IP3 receptor, RyR: ryanodine receptor, ER: endoplasmic reticulum, ERCA: ER Ca Z -ATPase, PMCA: plasma membrane Ca Z -ATPase. Theˆgure was reproduced by the courtesy of J. Pharmacol. Sci. After incubating astrocytes in Ca Z -free medium, a change of the medium to Ca Z -supplemented one is followed by an astrocytic cell death (Ca Z paradox). Ca Z paradox is characterized by a massive Ca Z in‰ux through NCX. Theˆgure depicts cellular signal cascades leading to astrocytic apoptosis induced by Ca Z paradox. Excitotoxicity of retinal ganglion cells 14) Neuronal and glial cell death 15, 16) Cardiac ischemia 17) Inhibition of cardiac NCX1.1 accompanied by cardiac protection 18 20) Renal re-perfusion injury 13) Ca Z oscillation in Cajal cell of smooth muscle 21) Cardiac Ca Z current 22) Vol. 127 (2007) 46) Nociception Vulnerability to ischemia 47) Brain ischemic damages 
